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Abstract What and how much people choose to eat is influenced by social context. People
tend to use the eating habits of others as a guide to appropriate consumption.
This suggests that one way of encouraging healthier eating would be to provide
information about the healthy eating choices of others. Research conducted as
part of an Economic and Social Research Council-funded project investigated the
effect of providing information about how others eat on the purchase and
consumption of vegetables in both laboratory and in field settings (restaurants).
In a laboratory-based study, we found that that while overall vegetable intake
was not increased, exposure to a novel ‘liking norm’ message increased the
selection and intake of broccoli from a buffet by participants who were low
habitual consumers of vegetables. We also found that the liking norm increased
broccoli intake even when there was a delay between exposure to the message
and selection at the buffet, suggesting that the effects of social message exposure
may persist beyond initial exposure. In two online studies and a laboratory
study, we found that the effect of exposure to a descriptive social norm message
on eating intentions and intake was moderated by the participants’ motivation to
identify with the norm referent group. In three intervention studies, exposure to
social norm messaging was associated with increased purchases of meals with
vegetables in restaurant settings. Taken together, these results suggest that it is
feasible to use social norm messages in restaurant settings and they provide
information that could be used to implement randomised controlled trials.
Keywords: food choice, food intake, healthy eating, interventions, social norms,
vegetables
Introduction
Making healthful food choices is not easy in an envi-
ronment in which nutrient-poor and high-calorie foods
are highly visible and easily available (Swinburn et al.
2011). Many people in industrialised countries
consume a diet that is high in sugar and fat and low
in fruit and vegetables (e.g. Kimmons et al. 2009;
Krebs-Smith et al. 2010; Mindell et al. 2012; Bates
et al. 2014). This dietary pattern is associated with
chronic diseases such as type 2 diabetes, some cancers
and cardiovascular disease (Sarkar et al. 2018),
whereas consuming the recommended amount of veg-
etables has been associated with reduced risk of car-
diovascular disease (Hu et al. 2014) and type 2
diabetes (Carter et al. 2010). Therefore, developing
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interventions to encourage people to adopt more
healthful dietary patterns is an international priority.
Many approaches to encouraging healthier eating
patterns have focused on providing education via pub-
lic information campaigns (Rekhy & McConchie
2014). Although these interventions appear to be
effective in altering attitudes and intentions towards
healthy eating, assessment of the effectiveness of such
campaigns on actual behaviour has been limited and
the available data suggest that the effect sizes are
small and inconsistent (Rekhy & McConchie 2014;
Appleton et al. 2016). More recently, attention has
shifted towards developing healthier eating interven-
tions that alter aspects of the environment, to nudge
behaviour in a healthier direction, rather than educate
people (Bucher et al. 2016; Hollands et al. 2017).
One aspect of the environment that is known to exert
a powerful influence on food intake and food choice is
the social context in which eating occurs (Herman
et al. 2003).
Many decades of research have demonstrated that
what and how much people eat is influenced by per-
ceptions of the eating habits of others (for recent
reviews see Higgs 2015; Higgs & Thomas 2016). Peo-
ple look to others as a guide for how much to eat and
the presence of other people in eating situations can
guide food selection (Herman et al. 2003; Cruwys
et al. 2015). This suggests that one way of encourag-
ing healthier eating is to provide information about
the eating habits of others via social norm-based inter-
ventions.
Social norm-based interventions have been devel-
oped to encourage the adoption of health promoting
behaviours such as stair climbing and sun cream use
and reduced alcohol and tobacco consumption (Perkins
2002; Linkenbach & Perkins 2003; Mahler et al. 2008;
Burger & Shelton 2011). For example, informing stu-
dents at university that most students do not engage in
risky consumption of alcohol has brought about reduc-
tions in alcohol consumption on campuses in the US
(Perkins 2002). This strategy is based on the idea that
students have an exaggerated view of how much
other students are drinking and they conform to this
misperception in their own drinking habits. By reduc-
ing the misperception, via the provision of social
norm messages communicating actual consumption,
subsequent alcohol consumption is reduced. How-
ever, until recently, few studies had investigated the
potential of social norm-based interventions to promote
healthy eating.
Research conducted as part of an Economic and
Social Research Council (ESRC)-funded project at the
University of Birmingham adopted a translational
approach to developing a social norm-based interven-
tion aimed at encouraging healthier eating. The target
behaviour was the consumption of vegetables. This
review summarises some of the key outcomes of the
project, which aimed to (1) establish the effectiveness
of social norm messages on selection of vegetables; (2)
investigate the moderators and mediators of the effects
of social norm messages on food selection; and (3) test
the feasibility of a social norm intervention to increase
the purchase of vegetables. We also highlight direc-
tions for future research.
Social norms and their influence on eating
Who we eat with has a powerful effect on what we
choose to eat and how much we eat. The presence of
other people at an eating occasion can either facilitate
or inhibit food intake compared to when eating alone.
For example, both adults and children tend to eat
more when eating with someone who is consuming a
large amount and eat less when with someone eating a
small amount, relative to when they are eating alone
(e.g. Bevelander et al. 2012; Robinson et al. 2013a).
In addition, there is evidence that people model the
food choices of others (Prinsen et al. 2013; Robinson
& Higgs 2013). Two systematic reviews of a large lit-
erature have provided evidence that modelling of eat-
ing behaviour is an extremely robust phenomenon
(Cruwys et al. 2015; Vartanian et al. 2015). It has
been argued that social context affects eating because
the behaviour of other people provides a guide or
norm for appropriate eating (Herman et al. 2003). As
social creatures we tend to conform to these norms
because we find it rewarding to do so (Higgs 2015).
Eating choices are not only affected by other people
who are present at an eating occasion, but also by our
knowledge of how people with whom we are socially
connected eat. In other words, our understanding of
what and how much our friends and family and wider
social networks eat affects our own dietary patterns.
Evidence from large-scale surveys of self-reported food
intake (e.g. Pelletier et al. 2014; Pedersen et al. 2015)
and social network analysis suggest that eating pat-
terns converge among spouses, other family members
and friends (e.g. Pachucki et al. 2011; De La Haye
et al. 2013). If we are friends with people who eat
unhealthily, then we are also more likely to make
unhealthy food choices (M€otteli et al. 2017).
A prediction that arises from the data on social
influence on eating is that providing normative infor-
mation on the healthy eating patterns of other people
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might be helpful in promoting healthful food choices.
We tested this idea in a series of laboratory-based
studies and found that informing students about the
relatively high vegetable consumption of other stu-
dents increased choice of vegetables at a later meal for
participants who were low habitual consumers of veg-
etables (Robinson et al. 2014). Specifically, in the first
study, we told students that we were developing some
educational materials for display around the university
campus and that we would like them to provide an
evaluation of some posters and flyers. This allowed us
to expose the students to a message about the veg-
etable eating habits of their fellow students [‘Did you
know most students eat a lot more vegetables than
you might realise? Although, a lot of people aren’t
aware, the typical student eats over three servings of
vegetables each day (according to a 2011 study)’] or a
control message that emphasised the health benefits of
eating vegetables [‘Eating a lot of vegetables is good
for your health. A lot of people aren’t aware that
heart health and cancer risk can be improved by eat-
ing over three servings of vegetables each day (accord-
ing to a 2011 study)’]. Once the students had
provided some ratings about the posters, we then
asked whether they would be willing to take part in
another study (conducted by a different experimenter)
about the effects of food on mood. The reason for the
cover story was to reduce the likelihood that partici-
pants guessed that we were interested in the effects of
exposure to the posters on their selection of food from
a buffet. We found that participants in the social
norms poster condition who were low habitual con-
sumers of vegetables selected and consumed more veg-
etables from the buffet than did low consumers in the
health control condition (Robinson et al. 2014). There
was no effect of poster condition for the participants
who were high habitual consumers of vegetables, pre-
sumably because they were already behaving in line
with the norm. These data are important because they
suggest a means of specifically targeting consumers
who would most benefit from incorporating more veg-
etables into their diet (i.e. low consumers who are
often resistant to other types of healthy eating inter-
ventions that focus on providing information on the
health benefits of healthier eating) (McGill et al.
2015).
Other similar studies have reported that social
norm-based messages are effective in reducing actual
intake of ‘junk’ food in adults in the laboratory
(Robinson et al. 2013b) and can promote the con-
sumption of vegetables by children (Sharps & Robin-
son 2016). In addition, it has been reported that a
social norm intervention targeting fruit and vegetable
intake resulted in an increase in skin carotenoids, an
indicator of carotenoid-containing fruit and vegetable
intake over 8 weeks (Wengreen et al. 2017). However,
the long-term effects of social norm messages on
actual intake have yet to be firmly established, since
most laboratory-based studies have examined intake
immediately after exposure to the norm. In addition,
there are issues around the formulation of the social
norm messages that need to be considered if social
norm messaging is to be developed for larger scale
interventions. In particular, if the target behaviour is
actually performed at a low level, intake may only be
increased for consumers who are well below the norm,
and there may even be an adverse effect on those who
are eating above the norm. Therefore, the first aim of
our project was to examine the effectiveness of differ-
ent types of social norm messages on food selection
and to examine whether the effects of exposure to the
norm messages are sustained over a 24-hour delay
between exposure to the message and a consumption
opportunity.
Types of social norm messaging and food
selection
Descriptive social norms describe how people behave
(e.g. ‘Most people eat healthily’), while injunctive
social norms reflect the approval of certain behaviours
(e.g. ‘Most people endorse healthy eating’). Most
research to date on the effect of norm messaging on
eating behaviours suggests that injunctive norms have
less of an effect on eating behaviour than do descrip-
tive norms (Lally et al. 2011; Mollen et al. 2013;
Robinson et al. 2014; Stok et al. 2014a). This may be
because most people approve of eating fruit and veg-
etables even if they do not eat many vegetables; hence,
there may be a limited capacity to further change this
attitude. These data suggest that descriptive norms are
likely to be most effective in promoting healthier eat-
ing. However, in the case of healthy eating, the
descriptive norm is likely to be a minority norm
because most people do not actually eat at the recom-
mend level. The use of messages conveying a minority
norm (e.g. ‘30% of people eat the recommended
amount of fruit and vegetables per day’) runs the risk
that people who are already consuming at the norm
may reduce their intake to be in line with the norm,
which is not a desirable outcome. Therefore, alterna-
tive messaging needs to be developed. One approach
is to base the descriptive norm message on self-reported
data (which usually overestimate actual consumption
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levels) about vegetable consumption (Robinson et al.
2014). However, if there is a large discrepancy
between the information displayed in the message and
people’s perception of what is actually the case, then
such messages may not be believed. Another
approach, which has been found to increase intentions
to consume vegetables, is to describe the number of
people who are trying to engage in a healthy beha-
viour (e.g. ‘Most people try to eat five servings of fruit
and vegetables a day’) rather than the number of peo-
ple who actually succeed (Croker et al. 2009). More
recently, it has also been found that dynamic norms,
which are norms describing how a behaviour of a
group is changing over time, might also be effective in
encouraging behaviour that is contrary to a current
norm (Sparkman & Walton 2017).
A novel alternative to norms that describe the
prevalence or approval of a behaviour is a norm that
describes how much enjoyment people derive from
engaging in a particular behavior. When it comes to
food choice, such information may be influential since
liking is a strong predictor of future eating behaviour
(de Graaf et al. 2005). In the case of healthy foods,
we have reported that, contrary to what one might
expect, liking for vegetables that have been chosen
and eaten by people is generally high, perhaps reflect-
ing that people do not generally choose foods they dis-
like and that most people can bring to mind a time
when they enjoyed eating vegetables (Robinson et al.
2011a).
In a large randomised experiment, we tested
whether a liking norm about vegetables would
enhance the intake of vegetables by habitual low con-
sumers of vegetables. The liking norm conferred nei-
ther what people do nor what they endorsed
(descriptive and injunctive norms), but instead con-
veyed what people liked (i.e. ‘Did you know more stu-
dents like vegetables than you might realise?
Although, a lot of people aren’t aware, 80% of stu-
dents actually like vegetables a lot’). We included
three additional conditions: (1) a descriptive social
norm condition; (2) a health-based condition; and (3)
a condition that included information regarding the
variety of vegetables that exist, but did not mention
either the normative consumption or the health bene-
fits of consuming vegetables. The vegetable variety
condition was included so that we could examine the
effect of mere exposure to the mention of vegetables.
Each of these conditions was compared to a neutral
condition that did not mention vegetables at all (‘Did
you know that the University of Birmingham is over
100 years old? According to a recent survey, most
students prefer to study at a university with an estab-
lished record’). We also examined whether any effects
persisted beyond initial exposure to the message by
examining food selection both immediately after expo-
sure to the message and 24 hours after exposure to
the message. Using a design similar to that used by
Robinson et al. (2014), the study was set up to
include two parts: a poster/flyer evaluation session fol-
lowed by a food choice session that was presented as
a separate study. The food choice session involved
participants selecting from a buffet that included raw
vegetables (broccoli, celery and cucumber) and high-
calorie foods (crisps and crackers).
We found no effect of message condition on veg-
etable consumption overall, but examination of each
vegetable individually showed that low habitual con-
sumers of vegetables in the liking norm and vegetable
variety conditions consumed significantly more broc-
coli compared with participants in the neutral condi-
tion in which information about the University of
Birmingham was presented (Thomas et al. 2016). The
same pattern of results was observed for broccoli
intake when intake was assessed immediately after
exposure to the message and when intake was assessed
24 hours later, providing evidence that the effects per-
sist beyond initial exposure. As observed previously
(Robinson et al. 2014), there were no effects of mes-
sage condition on consumption of any of the vegeta-
bles for the high habitual consumers of vegetables and
we observed no effects of message type on consump-
tion of the high-calorie foods. The effect of the veg-
etable variety message to increase broccoli
consumption was unexpected, but to some extent clar-
ified by a post hoc study that asked a different group
of participants about their perceptions of the poster
messages. In this survey, participants thought that
exposure to the vegetable variety message would
increase how much people like vegetables, suggesting
it may have been acting as an implicit liking norm
message. Overall, these findings suggest that social
norm-based messages about others’ liking might be
usefully employed to promote the consumption of veg-
etables.
Moderators of the effect of social norm
messaging on food selection
Individual characteristics including hunger and satiety,
gender, age, bodyweight and personal traits have been
examined as potential moderators of following social
norms (e.g. Goldman et al. 1991; Robinson et al.
2011b). The results of several systematic reviews
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suggest that people align their behaviour to a social
norm regardless of individual traits and hunger levels
(Robinson et al. 2014; Cruwys et al. 2015; Vartanian
et al. 2015). However, there is some evidence to sug-
gest that eating norms are more likely to be followed
if individuals and norm providers are similar in terms
of gender (Conger et al. 1980), bodyweight (De Luca
& Spigelman 1979; Rosenthal & McSweeney 1979;
Hermans et al. 2008; McFerran et al. 2009), age
(Hendy & Raudenbush 2000) or social relationship
(Salvy et al. 2007; Howland et al. 2012; Kaisari &
Higgs 2015). Hermans et al. (2008) examined whether
the physical appearance of a same-sex model affected
the imitation of eating behaviour. They found that
lean female participants modelled eating behaviour
only when their eating companion was also lean, but
not when their eating partner was seen as under-
weight. It has also been reported that lean participants
were not affected by the behaviour of a confederate
who had obesity (Johnston 2002; McFerran et al.
2009). Furthermore, participants with obesity mod-
elled food intake only in the presence of a confederate
who also had obesity (De Luca & Spigelman 1979).
One explanation for these findings is that when there
are similarities between the norm provider (the refer-
ent group) and follower, the effect of the norm on the
follower is enhanced (Louis et al. 2007; Higgs 2015).
In support of this idea, identification with the referent
group has been found to moderate norm following
(Cruwys et al. 2012; Stok et al. 2014b). However,
few studies have investigated whether manipulating
identification with the referent group has an effect on
norm-following behaviours. This is significant because
manipulation of the strength of identity allows for
stronger inferences to be drawn about the causal nat-
ure of the relationships between social norms for con-
sumption, food intake and identification with the
referent group.
It is important to establish whether identification
with the referent group is a factor in norm following
because there are implications for the design of norm-
based interventions. For example, norm-based mes-
sages may be more effective if they refer to a relevant
or similar social group. In this regard, an important
distinction has been made in previous research
between specific components of norm identification.
Leach and colleagues proposed a hierarchical, multi-
component model of in-group identification that dis-
tinguishes group-level self-definition (i.e. individual
self-stereotyping and in-group homogeneity) from self-
investment (solidarity, satisfaction and centrality). The
dimension of ‘group-level self-definition’ indicates the
extent to which people see themselves as similar to the
group, and group members as similar to one another,
whereas ‘group-level self-investment’ indicates the
extent to which people find group membership moti-
vationally significant (Leach et al. 2008).
We conducted three studies to further investigate
the role of identification with the norm referent group
in the response to social norm messaging. Two online
studies examined whether the effect of a descriptive
social norm message about vegetable intake (or limit-
ing ‘junk’ food intake) on eating intentions was mod-
erated by the extent to which participants identified
with the norm referent group. Exposure to a descrip-
tive social norm message, but not a health-related or
control message, was associated with increased inten-
tions to eat vegetables and increased intentions to
limit ‘junk’ food intake, but only for participants who
scored highly on a measure of how central the norm
referent group was to their identity (self-investment in
the norm). A laboratory-based study built on those
findings by examining whether priming the social
identity enhanced the effects of a descriptive social
norm message on actual food intake in a laboratory
setting. We found that intake of fruit and vegetables
was enhanced after exposure to a descriptive social
norm message (vs. a health message), but this effect
was only significant for participants whose identifica-
tion with the norm referent group had been primed
(Liu et al. in press).
Taken together, these data add to the suggestion
that acting in line with group norms is more likely
when individuals regard their membership of the
group as being important to their identity. More
specifically, they suggest that self-investment in the
norm referent group may be more important than self-
definition as a group member in norm following. In
other words, the moderating effect of identification
with the norm may be driven by motivational compo-
nents of social identity rather than perceived similarity
with the group.
Mediators of social norm messaging on food
selection
Understanding the mechanisms that underlie the
effects of norm messages on food choices is important
because there are implications for the effectiveness of
norm interventions in the longer term. A person may
decide to choose a healthy food option because that is
the norm but if this choice is made only because that
person wishes to be seen to conform, then this beha-
viour is unlikely to form the basis of an effective,
© 2019 The Authors. Nutrition Bulletin published by John Wiley & Sons Ltd on behalf of British Nutrition Foundation Nutrition Bulletin, 44, 43–52
Social norms and healthier eating 47
long-term intervention on behaviour change. Alterna-
tively, if conformity to the norm has an effect to
change perceptions or emotions in a positive manner,
then this might be more likely to sustain behaviour
change in the long run. It has been argued that social
norms may influence eating behaviour by altering
expected liking for a food (Higgs 2015), which could
in turn alter actual liking (Cardello & Sawyer 1992).
We might expect a food to taste good because we
infer that other people with whom we identify are eat-
ing it and enjoying it. Supporting this idea, work by
Robinson and Higgs (2012) reported that participants’
expected liking for orange juice was influenced by the
provision of social normative information on how well
orange juice was liked by other students. However, in
the study by Thomas et al. (2016), liking ratings for
broccoli were not significantly affected by either the
liking norm or vegetable variety condition, even
though intake was greater in these conditions com-
pared with the neutral condition. The lack of effect of
the manipulations on liking ratings suggests that an
immediate change in actual liking of the food was not
a mediating mechanism. Another possibility is that
conforming to a norm is a positive emotional experi-
ence more generally and people tend to shift their
behaviour to be in line with a norm in order to gain
this reward (Izuma & Adolphs 2013). Given that con-
formity to an eating norm is associated with increased
activity in reward circuitry in the brain (Nook & Zaki
2015), it is plausible that repeated conformity might
lead to enhanced liking and enjoyment of that food
over time, although this remains to be tested.
Developing an intervention
An important aim of our project was to investigate
whether the effects of social norm messaging on food
choice translates into real-world dietary change. At
the point of conducting our research, we were aware
of one published study that had tested the effect of
social norm messages on healthy eating in a restaurant
setting. Mollen et al. (2013) explored the effect of dis-
playing a healthy descriptive social norm message
[‘Every day more than 150 (name of university) stu-
dents have a tossed salad for lunch here’] compared to
a no message condition, a healthy injunctive norm
(‘Have a tossed salad for lunch!’) and an less healthy
descriptive norm [‘Every day more than 150 (name of
university) students have a burger for lunch here’] in a
student restaurant. Mollen et al. (2013) reported that
the healthy descriptive social norm message signifi-
cantly increased the self-reported selection of salad
over a hamburger option, although the analysis was
restricted to a subset of customers who correctly iden-
tified to have been exposed to the norm message and
those in the control condition. We aimed to build
upon this initial work and establish whether social
norm messages conveyed via posters have an effect on
actual purchases [rather than just self-reported as in
Mollen et al. (2013)] in three workplace restaurants.
A pre-test/post-test design was used involving a base-
line observation period of 2 weeks, followed by a 2-
week intervention period in which the social norm
message was displayed in the restaurants at the point
of choice and on tables. We also had a post-interven-
tion observation period where we assessed purchases
when the posters had been removed. The message sta-
ted ‘Most people here choose to eat vegetables with
their lunch’. We found that displaying the social norm
message was associated with an increase in the pur-
chase of meals containing vegetables (assessed by cash
register records). We further found that purchase of
vegetables increased after the posters were removed in
the post-intervention period. There was no change in
purchases of a control item (water) over all phases of
the study. These data confirmed the feasibility of using
social norm-based messaging in the field and provided
evidence to support the implementation of further
controlled studies.
In two follow-on field studies, we aimed to conduct
a randomised controlled trial to compare the effect of
social norm messages with health messages, such as
those commonly used in healthy eating campaigns
(Collins et al. 2019). The first study focused on the
observation of main meals containing vegetables as an
integral ingredient and the second study examined the
purchase of side portions of vegetables. For both stud-
ies, one site was randomly selected to display the
social norm message and the other to display the
health message. Within each site, observations were
made during three stages that occurred in immediate
succession: baseline, intervention (during which the
posters were displayed) and post-intervention (when
the posters were removed). Although our aim was to
analyse the data according to a randomised control
design, initial analyses indicated that there were sub-
stantial baseline differences between sites and so we
analysed the data according to a pre-/post-test design
within each site.
Across both studies, we observed that exposure to
the social norm message was associated with an
increase in vegetable purchases (Collins et al. 2019),
which is consistent with the findings of Thomas et al.
(2017). However, there were some differences across
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studies. Specifically, in the first study reported by
Collins et al. (2019), there was no difference in the
number of meals purchased with vegetables during the
intervention vs. the post-intervention stage (i.e. the
effect was sustained from intervention to post-inter-
vention), but the removal of the social norm posters
was associated with a decrease in purchases of side
portions of vegetables in the second study, which con-
trasts with the findings of Thomas et al. (2017). The
reason for the lack of consistency of effects in the
post-intervention period is unclear but may relate to
differences across studies including the exact messag-
ing used, the nature of the restaurants and clientele. In
addition, in the second study reported by Collins et al.
(2019), exposure to both the social norm and health
message was associated with an increase in the pur-
chase of side portions of vegetables, whereas only the
social norm message was associated with an increase
in main meals with vegetables observed in the first
study. These data suggest that although health mes-
sages might be effective in some contexts, their effects
may be more variable than those associated with
social norm messaging.
Overall, while some caution is required in interpret-
ing the results, the findings from the three field trials
we conducted suggest that larger randomised con-
trolled trials to test the effects of social norm interven-
tions are warranted. Social norm interventions are
cost effective to implement and have the potential to
reach consumers who might benefit most from increas-
ing their consumption of vegetables, such as those
consuming low levels of vegetables, but will the poten-
tial effects be clinically relevant? Consumption of an
additional vegetable serving per day has been associ-
ated with a 5% reduction in all-cause mortality (Wang
et al. 2014). We observed a 5–10% increase in meals
purchased with vegetables across our studies and so if
interventions based on social norms were adopted
more widely, then this could impact a substantial
number of meals.
Future research
We recommend that further testing of social norm
interventions to encourage healthier eating now
focuses on conducting larger scale randomised con-
trolled trials using multiple sites. Ideally, such trials
should include a no-treatment control group (e.g. dis-
playing posters with non-vegetable content, or no pos-
ters at all) as well as a comparison health message
group to gauge the effectiveness of a social norm
intervention vs. existing approaches. In addition,
actual food consumption should be examined in the
field to assess whether vegetables purchased with
meals are consumed, and this could be measured
either directly or indirectly (e.g. wastage could be
evaluated as a proxy). If the effectiveness of the social
norm message is confirmed, subsequent work might
investigate ways of optimising social norm interven-
tions by testing the effects of different message types
and possibly combining social norm interventions with
other approaches to boost the effect size. For example,
based on the results of Thomas et al. (2016), combin-
ing social norms text with images of vegetables might
be more effective than text alone and a liking norm
message might also be more effective than a descrip-
tive norm message. Pilot studies might establish the
most appropriate norm referent group based on assess-
ment of centrality of identification with the norm
[based on the results of Liu et al. (in press)] and incor-
porate some priming of social identity to enhance
effectiveness of the norm messaging. The development
of social norm-based interventions would also benefit
from greater understanding of how and why they are
effective in real-world settings so that this information
might be used to refine the intervention.
The use of social norm messaging could also be
extended to different locations such as non-workplace
restaurants and schools and to different populations
including children and adolescents. Adolescence is a
period of life in which desires to be liked and ‘fit in’
to peer groups are high (Mwamwenda 1995) and so
social norm interventions targeting this age group
might be particularly effective. There is also the poten-
tial to use social norm messages to encourage other
types of healthier eating including the selection of
lower calorie options, smaller portions sizes or plant-
based meals (see also Sparkman & Walton 2017;
Christie & Chen 2018).
Summary and conclusions
As part of an ESRC-funded grant, we evaluated the fea-
sibility of using a social norm intervention to promote
the consumption of vegetables. Across three field stud-
ies, we found that exposure to social norm messaging
was associated with increased purchases of vegetables
with meals. We also conducted laboratory-based studies
that aimed to provide data to underpin the refinement
and development of future social norm-based interven-
tions. We found that exposure to a novel ‘liking norm’
message (conveying how much other people enjoy eat-
ing vegetables) increased the selection and intake of
broccoli from a buffet by participants who were low
© 2019 The Authors. Nutrition Bulletin published by John Wiley & Sons Ltd on behalf of British Nutrition Foundation Nutrition Bulletin, 44, 43–52
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habitual consumers of vegetables. In the same study, we
also found that the liking norm was effective in increas-
ing broccoli intake even when there was a delay
between exposure to the message and selection at the
buffet, suggesting that the effects of social norm mes-
sages persist beyond initial exposure, for at least
24 hours. The results of two online studies provided
new evidence that exposure to descriptive norm mes-
sages is effective in both increasing intentions to con-
sume more vegetables and decreasing intentions to
consume less healthy foods especially when participants
are strongly motivated to identify with the norm refer-
ent group. A laboratory-based manipulation study fur-
ther found that priming identification with the norm
increased the effectiveness of a social norms based mes-
sage to increase consumption of vegetables. Taken
together, these results provide the basis for future larger
scale trials testing the use of social norm-based interven-
tions to promote healthier eating.
Acknowledgements
Our research on social norms and eating described in
this paper was funded by the Economic and Social
Research Council (ESRC – ES/K002678/1). A sum-
mary of the project can be found at https://beta.ukda
taservice.ac.uk/datacatalogue/studies/study?id=852882.
Conflict of interest
All of the authors declare that they have no competing
interests.
Author contributions
SH drafted the paper and all authors critically
reviewed and improved it.
References
Appleton KM, Hemingway A, Saulais L et al. (2016) Increasing veg-
etable intakes: rationale and systematic review of published inter-
ventions. European Journal of Nutrition 55: 869–96.
Bates B, Lennox A, Prentice A et al. (2014) National Diet and
Nutrition Survey: Results from Years 1–4 (Combined) of the Roll-
ing Programme (2008/2009-2011/12). Executive Summary. Public
Health England: London.
Bevelander KE, Ansch€utz DJ & Engels RC (2012) Social norms in
food intake among normal weight and overweight. Appetite 58:
864–72.
Bucher T, Collins C, Rollo ME et al. (2016) Nudging consumers
towards healthier choices: a systematic review of positional influ-
ences on food choice. British Journal of Nutrition 115: 2252–63.
Burger JM& Shelton M (2011) Changing everyday health behaviors
through descriptive norm manipulations. Social Influence 6: 69–77.
Cardello AV & Sawyer FM (1992) Effects of disconfirmed consumer
expectations on food acceptability. Journal of Sensory Studies 7:
253–77.
Carter P, Gray LJ, Troughton J et al. (2010) Fruit and vegetable
intake and incidence of type 2 diabetes mellitus: systematic review
and meta-analysis. British Medical Journal 341: c4229.
Christie CD & Chen FS (2018) Vegetarian or meat? Food choice
modeling of main dishes occurs outside of awareness. Appetite
121: 50–4.
Collins EI, Thomas JM, Robinson E et al. (2019) Two observational
studies examining the effect of a social norm and a health message
on the purchase of vegetables in student canteen settings. Appetite
132: 122–30.
Conger JC, Conger AJ, Costanzo PR et al. (1980) The effect of
social cues on the eating behavior of obese and normal subjects 1.
Journal of Personality 48: 258–71.
Croker H, Whitaker KL, Cooke L et al. (2009) Do social norms
affect intended food choice? Preventive Medicine 49: 190–3.
Cruwys T, Platow MJ, Angullia SA et al. (2012) Modeling of food
intake is moderated by salient psychological group membership.
Appetite 58: 754–7.
Cruwys T, Bevelander KE & Hermans RC (2015) Social modeling
of eating: a review of when and why social influence affects food
intake and choice. Appetite 86: 3–18.
de Graaf C, Cardello AV, Kramer FM et al. (2005) A comparison
between liking ratings obtained under laboratory and field condi-
tions: the role of choice. Appetite 44: 15–22.
De La Haye K, Robins G, Mohr P et al. (2013) Adolescents’ intake of
junk food: processes and mechanisms driving consumption similari-
ties among friends. Journal of Research on Adolescence 23: 524–36.
De Luca RV & Spigelman MN (1979) Effects of models on food
intake of obese and non-obese female college students. Canadian
Journal of Behavioural Science 11: 124.
Goldman SJ, Herman CP & Polivy J (1991) Is the effect of a social
model on eating attenuated by hunger? Appetite 17: 129–40.
Hendy HM & Raudenbush B (2000) Effectiveness of teacher model-
ing to encourage food acceptance in preschool children. Appetite
34: 61–76.
Herman CP, Roth DA & Polivy J (2003) Effects of the presence of
others on food intake: a normative interpretation. Psychological
Bulletin 129: 873.
Hermans RC, Larsen JK, Herman CP et al. (2008) Modeling of
palatable food intake in female young adults. Effects of perceived
body size. Appetite 51: 512–8.
Higgs S (2015) Social norms and their influence on eating beha-
viours. Appetite 86: 38–44.
Higgs S & Thomas J (2016) Social influences on eating. Current
Opinion in Behavioral Sciences 9: 1–6.
Hollands GJ, Bignardi G, Johnston M et al. (2017) The TIPPME
intervention typology for changing environments to change beha-
viour. Nature Human Behaviour 1: 0140.
Howland M, Hunger JM & Mann T (2012) Friends don’t let friends
eat cookies: effects of restrictive eating norms on consumption
among friends. Appetite 59: 505–9.
Hu D, Huang J, Wang Y et al. (2014) Fruits and vegetables con-
sumption and risk of stroke: a meta-analysis of prospective cohort
studies. Stroke 45: 1613–9.
© 2019 The Authors. Nutrition Bulletin published by John Wiley & Sons Ltd on behalf of British Nutrition Foundation Nutrition Bulletin, 44, 43–52
50 S. Higgs et al.
Izuma K & Adolphs R (2013) Social manipulation of preference in
the human brain. Neuron 78: 563–73.
Johnston L (2002) Behavioral mimicry and stigmatization. Social
Cognition 20: 18–35.
Kaisari P & Higgs S (2015) Social modelling of food intake. The
role of familiarity of the dining partners and food type. Appetite
86: 19–24.
Kimmons J, Gillespie C, Seymour J et al. (2009) Fruit and vegetable
intake among adolescents and adults in the United States: percent-
age meeting individualized recommendations. The Medscape Jour-
nal of Medicine 11: 26.
Krebs-Smith SM, Guenther PM, Subar AF et al. (2010) Americans
do not meet federal dietary recommendations. The Journal of
Nutrition 140: 1832–8.
Lally P, Bartle N & Wardle J (2011) Social norms and diet in ado-
lescents. Appetite 57: 623–7.
Leach CW, Van Zomeren M, Zebel S et al. (2008) Group-level self-
definition and self-investment: a hierarchical (multicomponent)
model of in-group identification. Journal of Personality and Social
Psychology 95: 144–65.
Linkenbach JW & Perkins HW (2003) MOST of us are tobacco
free: An eight-month social norms campaign reducing youth initia-
tion of smoking in Montana. In The social norms approach to
preventing school and college age substance abuse: A handbook
for educators, counselors, and clinicians (HW Perkins (ed)),
(pp. 224–34). Jossey-Bass: San Francisco, CA, US.
Liu J, Thomas JM, Higgs S (in press) The relationship between
social identity, social norm and eating intentions and beha-
viours.
Louis W, Davies S, Smith J et al. (2007) Pizza and pop and the stu-
dent identity: the role of referent group norms in healthy and
unhealthy eating. The Journal of Social Psychology 147: 57–74.
Mahler HI, Kulik JA, Butler HA et al. (2008) Social norms informa-
tion enhances the efficacy of an appearance-based sun protection
intervention. Social Science & Medicine 67: 321–9.
McFerran B, Dahl DW, Fitzsimons GJ et al. (2009) I’ll have what
she’s having: effects of social influence and body type on the food
choices of others. Journal of Consumer Research 36: 915–29.
McGill R, Anwar E, Orton L et al. (2015) Are interventions to pro-
mote healthy eating equally effective for all? Systematic review of
socioeconomic inequalities in impact. BMC Public Health 15:
457.
Mindell J, Biddulph JP, Hirani V et al. (2012) Cohort profile: the
health survey for England. International Journal of Epidemiology
41: 1585–93.
Mollen S, Rimal RN, Ruiter RA et al. (2013) Healthy and
unhealthy social norms and food selection. Findings from a field-
experiment. Appetite 65: 83–9.
M€otteli S, Siegrist M & Keller C (2017) Women’s social eating envi-
ronment and its associations with dietary behavior and weight
management. Appetite 110: 86–93.
Mwamwenda TS (1995) Age differences in social desirability. Psy-
chological Reports 76: 825–6.
Nook EC& Zaki J (2015) Social norms shift behavioral and neural
responses to foods. Journal of Cognitive Neuroscience 27: 1412–26.
Pachucki MA, Jacques PF & Christakis NA (2011) Social network
concordance in food choice among spouses, friends, and siblings.
American Journal of Public Health 101: 2170–7.
Pedersen S, Grønhøj A & Thøgersen J (2015) Following family or
friends. Social norms in adolescent healthy eating. Appetite 86: 54–60.
Pelletier JE, Graham DJ & Laska MN (2014) Social norms and diet-
ary behaviors among young adults. American Journal of Health
Behavior 38: 144–52.
Perkins HW (2002) Social norms and the prevention of alcohol mis-
use in collegiate contexts. Journal of Studies on Alcohol Supple-
ment 14: 164–72.
Prinsen S, de Ridder DT & de Vet E (2013) Eating by example.
Effects of environmental cues on dietary decisions. Appetite 70:
1–5.
Rekhy R & McConchie R (2014) Promoting consumption of fruit
and vegetables for better health. Have campaigns delivered on the
goals? Appetite 79: 113–23.
Robinson E & Higgs S (2012) Liking food less: the impact of social
influence on food liking evaluations in female students. PLoS
ONE 7: e48858.
Robinson E & Higgs S (2013) Food choices in the presence of
‘healthy’and ‘unhealthy’eating partners. British Journal of Nutri-
tion 109: 765–71.
Robinson E, Blissett J & Higgs S (2011a) Recall of vegetable eating
affects future predicted enjoyment and choice of vegetables in Bri-
tish University undergraduate students. Journal of the American
Dietetic Association 111: 1543–8.
Robinson E, Tobias T, Shaw L et al. (2011b) Social matching of food
intake and the need for social acceptance. Appetite 56: 747–52.
Robinson E, Benwell H & Higgs S (2013a) Food intake norms
increase and decrease snack food intake in a remote confederate
study. Appetite 65: 20–4.
Robinson E, Harris E, Thomas J et al. (2013b) Reducing high calo-
rie snack food in young adults: a role for social norms and health
based messages. International Journal of Behavioral Nutrition and
Physical Activity 10: 73.
Robinson E, Fleming A & Higgs S (2014) Prompting healthier eat-
ing: testing the use of health and social norm based messages.
Health Psychology 33: 1057–64.
Rosenthal B & McSweeney FK (1979) Modeling influences on eat-
ing behavior. Addictive Behaviors 4: 205–14.
Salvy SJ, Jarrin D, Paluch R et al. (2007) Effects of social influence
on eating in couples, friends and strangers. Appetite 49: 92–9.
Sarkar C, Webster C & Gallacher J (2018) Are exposures to ready-
to-eat food environments associated with type 2 diabetes? A
cross-sectional study of 347 551 UK Biobank adult participants.
The Lancet Planetary Health 2: e438–50.
Sharps M & Robinson E (2016) Encouraging children to eat more
fruit and vegetables: health vs. descriptive social norm-based mes-
sages. Appetite 100: 18–25.
Sparkman G & Walton GM (2017) Dynamic norms promote sus-
tainable behavior, even if it is counternormative. Psychological
Science 28: 1663–74.
Stok FM, De Ridder DT, De Vet E et al. (2014a) Don’t tell me what
I should do, but what others do: the influence of descriptive and
injunctive peer norms on fruit consumption in adolescents. British
Journal of Health Psychology 19: 52–64.
Stok FM, Verkooijen KT, de Ridder DT et al. (2014b) How norms
work: self-identification, attitude, and self-efficacy mediate the
relation between descriptive social norms and vegetable intake.
Applied Psychology: Health and Well-Being 6: 230–50.
© 2019 The Authors. Nutrition Bulletin published by John Wiley & Sons Ltd on behalf of British Nutrition Foundation Nutrition Bulletin, 44, 43–52
Social norms and healthier eating 51
Swinburn BA, Sacks G, Hall KD et al. (2011) The global obesity
pandemic: shaped by global drivers and local environments. The
Lancet 378: 804–14.
Thomas JM, Liu J, Robinson EL et al. (2016) The effects of liking
norms and descriptive norms on vegetable consumption: a ran-
domized experiment. Frontiers in Psychology 7: 442.
Thomas JM, Ursell A, Robinson EL et al. (2017) Using a descriptive
social norm to increase vegetable selection in workplace restaurant
settings. Health Psychology 36: 1026–33.
Vartanian LR, Spanos S, Herman CP et al. (2015) Modeling of food
intake: a meta-analytic review. Social Influence 10: 119–36.
Wang X, Ouyang Y, Liu J et al. (2014) Fruit and vegetable con-
sumption and mortality from all causes, cardiovascular disease,
and cancer: systematic review and dose-response meta-analysis of
prospective cohort studies. British Medical Journal 349: g4490.
Wengreen HJ, Nix E & Madden GJ (2017) The effect of social
norms messaging regarding skin carotenoid concentrations among
college students. Appetite 116: 39–44.
© 2019 The Authors. Nutrition Bulletin published by John Wiley & Sons Ltd on behalf of British Nutrition Foundation Nutrition Bulletin, 44, 43–52
52 S. Higgs et al.
